Prolactin and oxytocin interaction in the paraventricular and supraoptic nuclei: effects on oxytocin mRNA and nitric oxide synthase.
We investigated the contribution of prolactin and oxytocin to the increase in staining for NADPH-d and oxytocin mRNA in the paraventricular nucleus (PVN) and supraoptic nucleus (SON) observed at the end of pregnancy, or following a steroid-priming regimen that mimics the hormonal profile of late pregnant females. Ovariectomized rats received chronic implants of silastic capsules containing oestrogen and progesterone followed by progesterone removal. In experiment 1, oxytocin antagonist (OTA) was administered to rats to investigate whether intranuclear oxytocin release was necessary for NADPH-d staining. In experiments 2a and b, rats received concurrent treatment with bromocryptine (0.5 mg/day) to suppress endogenous prolactin release, and either systemic prolactin (0.5 mg once daily), or prolactin (2 micro g/ micro l), or vehicle infused twice a day into the third ventricle, or chronic oxytocin infusion (24 ng/day) for 3 days following progesterone removal. Brains were then processed for NADPH-d histochemistry. In experiment 3, the interaction of prolactin and oxytocin on oxytocin mRNA within the SON and PVN was examined. NADPH-d staining in the SON and PVN was reduced by the highest dose of the OTA, and by bromocryptine treatment. Central prolactin and oxytocin replacement completely restored NADPH-d staining in bromocryptine-treated rats. Finally, both bromocryptine and the OTA suppressed oxytocin mRNA expression and prolactin replacement restored expression levels to that of controls. Together, these data suggest that the increased capacity to produce nitric oxide in the SON and PVN during late pregnancy is dependent on prolactin stimulating oxytocin gene mRNA and hence intranuclear oxytocin release.